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Abstract 
The design and synthesis of excellent chiral catalysts with high activity as well as 
high enantioselectivity have long been indispensable parts of asymmetric catalysis. In 
this dissertation, the asymmetric cyclopropanation of olefins catalyzed by chiral 
diaminodiphosphine-Ru(II) complex was investigated. Several novel chiral ligands, 
including tridentate nitrogen, phosphorus-containing ligands and multidentate 
aminophosphine ligands, have been designed, synthesized, and fully characterized by 
analytical and spectroscopic methods. The new chiral ligands were successfully 
applied to asymmetric transfer hydrogenation of various aromatic ketones and 
asymmetric cyclopropanation of styrene. 
1. Chiral diaminodiphosphine-Ru(II) complexes were found to be excellent 
catalysts for the asymmetric cyclopropanation of alkenes using dichloromethane as 
solvent. In the presence of AgOTf, the enantioselective reduction of alkenes 
proceeded smoothly to give chiral cyclopropanes with excellent enantiomeric excess 
(up to 99% ee) and extremely high cis selectivity (cis:trans >99) under mild 
conditions. These experimental results provide an attractive method for obtaining very 
useful chiral cyclopropanes. 
2. Novel chiral ligands, tridentate nitrogen, phosphorus-containing ligands and 
multidentate aminophosphine ligands have been synthesized with simple method and 
fully characterized by analytical and spectroscopic methods. The catalytic property of 
the ligands was investigated in Ir-catalyzed enantioselective transfer hydrogenation of 
ketones. The corresponding optical active alcohols were obtained with 98% yields and 
80% ee under mild conditions. 
3. Asymmetric cyclopropanation of styrene with the catalysts prepared in situ 
from copper or ruthenium complexes and the chiral aminophosphine ligands in 
dichloromethane gave low reactivity and enantioselectivity. We also investigated 
asymmetric cyclopropanation by aminophospine-Ru complex, as a result, a greatly 
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